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TherP are two schools of thought on the cause of
secondary hardening: one (Ref 1 to 4) attributes this
effect to secondary. martensite transformation, the

secoind (Ref 5,6) includes other factors. The object of
the present work was to elucidate the ‘nature of secondary

- hardness and ‘red hardness ‘of hlgh—speed steel, the more :

Cérqu/Q.

exact determlnatlon of carbide-transformation temperature-

ranges and the study of changes in the ‘fine crystal :
structure of the alpha-. and. gamma-phases. Three steels, .
types R 18,4150 R lB*(experlmental) and EI 184V were used, I
the respective compositions being: O, 737 1.50, 0.87% C; )
k,2, 4.3, 7.5% cr; 18.9, 18.0, &.9% w; 1.2, 1.6, 1. 2% Vi

0.28.. 0.26, 0.32% Mn; 0.16, 0.15, 0.17%. 5i;

0.01l, 0.010, 0.016% S; 0,030, 0.027, 0.025% P.

. Specilmens  were hardened in oil and iced-water from br/’

austenization temperatures at 1290, 1200 and 1240W3for
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of the Hardening of Hardened High-Speed Steel During
Tempering = . : '

R 18, 150;R318vand{Ei 184, reﬁpectively.- Measurement of
crystal lattice parameters, blocks and II and IIX form of

‘distortion was effected on 1 mm diameter round and
4 x 8 x 20 mm flat gpecimens in a powder camera

(149 mm diameter holder) and a type URS-501 ionization

“installation with iron radiation. Fig 1 shows for

R 18 steel as functions of temperature the hardness
(curve 1), percentage of carbon in martensite (curve 2)
(Ref 7), block size (curve 3), overall distortion (curve #%4)

‘and II type distortions {(curve 5). . The rate of block-

growth for the same steel is shown in Fig 2 as a function

of tempering temperature. Fig 3 gives a more detailed

picture of the variation of the properties studied in
relation to6 number and duration of temperings at 560°C

_after hardening from 1290 (céntinuouSﬁlines) and from

1280"¢C (interrupted lines). In Fig 4 similar informatipn

“is given for 150 R 18 steel for the gamma (continuous

-~ lines) and alpha (interrupted lines) phases. The

" card 2/4
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R 18 steel but the rate of block growlh is greater in

the former. Finally, the author discusses the red !

"hardness of the steel, The author concludes that =15

secondary hardness results not from tiransformation of .

residual austenite into secondary martensite but mainly it

from dispersion hardening of primary and secondary e

. B martensite. The softening which. occurs in the first

ot o ~pericd ofvtempering'is,accompanied,byfa diffusion-less i
expansion of the residual austenite lattice followed by ' B
a coritraction due to loss mainly of carbon but also of A
alloying elements. - When .the steel on tempering attains _3
maximum hardness the II type distortions in the alpha and wf
‘gamme: phases become equal to 4.0 - 4.5 x 1073, The ,
activation energy calculated from the alpha-phase block- . 1_,
growth rate is 60 kcal/mol and 80 kcel/mol for 540 to 620 A
and above 650°C, respectively. Two forms”of coencentration ij'
heterogeneity have been found: in tempering martensite-

" at 380 to 520°C and in ferrite at 560 to 540°C.
Card 3/k  There are & figures, 1 table an

d 14 $oviet references.
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AJTHORs* Yushkevich, P.H.
ITIiEs . On’ t&-'xe:‘Seocndary Har;dnessi and Red Hardness ‘of High-Speed Steel

PERIODICALS - Ukraytns'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. 1, pp. 100 - 108

TEATs The aiim of this paper s to olarify the nature of the secondary
hariness and red hardness of high-speed steel, to specify the temperature intep-
valz of carbide conversiopa and to. study the conversions in a thin erystalline
structure of a- and Yy-phases. The following three grades of high-aspeed steel -
. Were selected for investigations P18 (R18), 150P18 ‘(150R18) and 311~184% (EI-184). l)(
The chemlcal composition of these steels is given in a table.  The samplas were :
hardened in oil with throwing them into cold water at temperatures of austenite
Yreatmsnt esqualling 1,290°C for R18, 1,200°C for 150R18 and 1,240°C for EI-184,
The tempering was conducted in a vacuum furnace.. - attice paraineters, coherent
dispersion zones (of blocks) and the distortions of the IT and IIT type were
msasured on round samples with a diameter of 1 mm and a flatneiss of 4 x 8 x 20
ume.  All this was done in a powder cell with an adapter measuring 149 m fAbstra:-
‘ éc-r'sfn}c-ﬁ;e‘s ths diameter of 149 m is probably a mistake and should be 149 mm],

Sard 1/3 A
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and in an iron emission by using YPC-50W (URS-SOI) ionization installation. The
measurements of the slzes of blocks and. of the distortions of the II type ware
‘made according to the lines (110) and (211) of the al-phase and (111) and (311)
of the y-phase on the basis of the method given in Referent¢s 10 and 11 undey =
the conditidn that the intensity distribution is described by lauss' functior,’

Lattice parameters and the quantity of the remaining austenite were checked ac- X
. ,cording to the lines (110) and.(111), as well as the linés (211) and (311). It - T

was ascertained that the secondary hardness is not the result of the conversicn
- of the remaining austenite into a.3econdary one, but the.féZult of a dispersicn
- hardening, both of the initial and secondary martensite.. The dispersion harden-
x ing of the remaining austenite is of minor importance. The increasze in the
i hardness of steel taking place in the starting period of tempering is accompsanied
2 by a diffusion-free widening of the remainifig austenite latticis. Further, this .
widening is replaced by a compression of the lattice which occurs owing to a
deconcentration of the remaining austenite chiefly by carbon and partly by aligy-
'ing elements. When the maximum hardness is achieved in steel tluring the temper-
.ing proceas, the distortions of the IT type in the ¢~ and Y-phases coineide and
becoms 4 - 4,5 - 10"3_ cm. The parameters of a fine erystal stiucture have been

il B s &Y 5 i
136 5 ! : z Skt 5 sidipe Y 2
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- the height of the soncentraticn non-homogeneity in ferrite depends on the height

oo Ll

| » A _ A151/4029
. the Secondary Hardness and Red Hardness of High-Speed Steel

+wreymined, which characterize a high hardness and red hardness of the tempered
nigh-speed steel. Tae activation energy was calcuiated according to the data of
“=. inzrease rate of d-phase blocks within the temperature range of 540 - 620°C;
L. %s 3 xecal/mole. At more-than 650°C, the activatioh energy 1s 80 kcal/mole.

Tw- types of concentration non-homogeneity were revealed.in martensite within

36, ~ 520°C and in ferrite within 560 - 640°C. In the case of tempering at5(<,

of the temperatur: of tempering. There Ares 1 table, 4 figures and 14 Soviet

references. o N '

ASADCIATION: Ukrayioa'kyy asuksvo-dozlidnyy trubnyy instytut (Ukrainian Sclen-
tifte Piphyg feneanh Inatituts) .

SUBMITIEDs | June %, 1958 . T

Jard 3/3
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@ uTHOR:  Yushkevich, P. M., (Bngineer)
B riTE: Alteration of Fine Crystal Structure of Resldual

Austenite at Tempering of High-Speed Steel

Y PERIODICAL: - Metallovedeniye 1 termlcheskaya obrabotny mettalov,
- , 1960, Nr 2, pp 1%#-20! (USSR)
: |
ABSTRACT: Tempering of high-speed steels changes the structure
oo of residual austenite and, consequently, the trans-
Ny formation of the latter to martenslte becomes retarded.
- ‘ The author studied the structure changes that took
place when forged steels R18 and 150R18 and hot rolled
" steel EI18% (see Table below) were tempered at various -
tempzsratures. The first and third steels were austeni-

tized 1n barium chloride salt bath at 1280 to 1290o ¢

5 o and the second.steel Ln vacuum at 1190 to 1200° ¢.’

B ’ Then all thres were gquenched in oil, ard a 0.5 mm
thick surface layer etched off. The unit cell
~card 1/6
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Alteration of Fine Crystal Structure of
© Resldual Austenite at Tempering of High-Speed

77591
S0V /129-60-2-4/13

Steel o
dimensious, size of blocks, structure distortions,
and thelr changes were computed according to X-ray
diffraction data obtained with camera URS-501, and
measured with microphotometer MF-k. The identity
period of unit cells of residual austenite in steel
R18 proved to lncrease by maximum 0,016 A (Fig. 1)
regardless of the temperature of tempering, but the
i maximum was achleved in shorter time af higher
- id;dﬂppc;;'f;n.v' Chemcal Cempcrif 1o, o ) Remidval
(Br;zd) ) B Rusfo.n-fd;
Sf‘:z‘.v c w v Mn ,Sl S F TS
" Ri8 073| 42189 1,2{028| 0,16 | 0,.p11 | 0,030 | 18-22
1somies |1,5 | 43| 18 | 1,6]02] 015 | 001 | 0,027 | 70-73
EL 18¢ 0871 75| 491 1,210,32] 0,17 0,016 | 0,025 | 5560
) " Elpe)‘uncufal
- Card 2/6
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: Altevat101 of Fine vastal Structure of ' '
Residual Austentite at Tempering of High- Soeed : SOV/129 60~L—4/1/'~

-~ Steel

'jtempeving temperatures. - The 1ncréase:of unit cell
~ dimensions was not caused by diffusion. The maximum .
increase of austenite unit cells in steel E1181+

Was 0.006 A, Steel 150318 tempered at.540° C.or higher,. - BB
i -decrease-of -the'-1dentity-period-of-austenite by . .. IS
majkimun 0,012 A, - Theincr hejunit cell dimen-" - z;;;;_j
“siong of residual’austenitetin the first two steels =7 T
seems to be accompanied by the decomposition of martensite @
whose diffraction lines become narrower, and by relocation By
© of structure distortions as the result of which the e
T s -~ -volume- per unit-mass-of martenslte.decreases.- Having
- , : . reached the maximum, the identity period of austenite
3 , begins to decrease apparently because of partial loss .
: of its carbon content and of contaminated metals, by ' e
diffusion. The unit cells of austenite stabilize after g S

ceftain period of tempering 1 its temperature 18 below
- 5QQ? C; if above 5000 C, continuous 1lpss of carbon leads

e
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Alteration of Fire Crystal Strucfure of - 77591 -
Residual Austenite at Tempering of High Spee«l S0V/129-60-2-4 /13 : o -

. - Steel , : ) - e
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Fig. 1. Change of lattice 0L 68008 b
censtant ot residual Duration o8  Temperaq
austenite in steel R18 C :
S during tempering. . - ' :
B “Fig. 4, Relationship between
: Card 4/6 - , ' carbon content and lattice :
- ' constant of residual austenite
’ in steel 150R18, and the duration =

of repeated tempering 540, 560, L
580, and 620° C.
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Alteration of Fine Crystal Structure of

77591 e
B Residual Austenite at Tempering of High-Speed S0V/129-60-2-4 /13 4#
B Steel _ o : ’

i

to the formation of secondary martensite. In steel
159R18, the decrease of unit cell dimensions of
residual austenite, austenite decomposition by 18

to 22%, 1ts partition into a larger number of blocks,
the structure distortions, and the subsequent galn in

Strength, advance during early stages of tempering at 560°
C; but after a time austenite blocks begin to grow at
the expense of carbides and the strength reduces.
Tempering at various temperatures proved the dependence
of the austenite to martensite transformation in
steel 150R18 on a certaln point of structure distortions
(0.31 A in this steel) above which the transformation
polint drops, and below,. rises. Thus, the transformation
‘point characterizes the degree of structure distortions.
The latter hinder the coherent rearrangement of the
structure from - to -phase, and stabillize residual
austenlte; the carbon content of austenite stabilizes RE
after a certain drop (Fig. 4.). Tempering of steel .
o

B Ccard 5/6  EI184 telow 500° ¢ causes austenite partition into

. R 3 pee
. 5 . T
SRS NP SN, A S S SRS SO SRR WOt g
K ) B . P
“ L i
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B Alteration of Fine Crystal Structure of 77591
ll Residual Austenite at Tempering of High-Speed -80V/129-60-2-4 /13
Steel - . 3

blocks until a certaln stable 8tage 1i reached; the

. N partitlon hardly tekes place above 500° ¢, Hydrostatic - .
- © compression of residual austenite displaces Fe : 1{;
atoms from their equilibrium positions by maximum ARON
) : - 0.008 A. However, since compréssion stresses at :
W, tempering act for only 5 to 20 seconds, they hardly NN
[ affect austenite to martensite transformation. There jrﬂ
are 6 figures; 1 table; and 16 refererices, 12 Soviet, |
e Germar, 1 U.S., 1 U.K. The U.S. and U.K. references T
are: Cchen, M., Koh, K., "TasM", vol 27, Nr 4 (1939); - I
Goldschmidt, H., "Journal of the Iron and Steel Inst.™", S
: Vol 186 (1957). : §
| ASSOCIATION: Ukrainian Scientific Research Pipe Institute

(Ukrainskiy nauchno-issledovatel‘skiy.trubnyy Institut)
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| AUDHOR:  Yushkevyoh, P.M.

??BIQDICAL:— Akademiye. ,nauljcr ;Uk:aj#in,e,'koyi ‘RSR. ;Dc_}’po,vidi y DO 8,

: \{US}~8KYE.V!'C.\'+,- p ME e
SR : - - 8/021/60/000/008/008/011
‘ o - D2R/D305
ritle ' On'cﬁanﬂbs in the substructure of hardened higﬁ-spéed'
- : ateel'whqn tempering e ' o
1960, 1064 ~ 1069
"PEXT: The aim of the paper is to study the fine-erystal structure

‘of high speed steel.. In his experiments the author used 31j-184 (EI %if??,

-184), P-18 (B-18) and 150P18 (150R18) asteels as shown in the Ta-
ble. As the: result of detslled studlies of herdness, concentration
of heterogeneity Asa/a, blocks of z-phase, distortions of second

. type and amount of carbon in a-golutions, the tempering of the
martensite could be sub-divided in four steges. 1) For temperatu- ——
res 200-200°C, the mechanism is similar to carbide steel, 2) At

Femperatures 200°9-540°0, the further precipitation of carbon from E

~_Vhe martensite took plece; starting with temperasture 380° cementi- =
. R . ot . .

~ Card 1/4
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On changes in the subetructure ... - D210/D305 -

tes were enriched in ohromium; chromium carbides together with the
concentiration of heterdgeneity of martensite were formed. 3) At
temperaturea;54o?1§2090,wcarbidewofwcementite»type converted into - -
carbide of vaffadium end wolfram, followed conaequentlg by & con-
cantration of heterogeneity in ferrite. From 620°9-65090 carbides
were intensively enriched in vaffadium and wolfram. Ties between a-
_ herd solution and carbide lessens and blockas of a~phase gplit.
~ Prom 650°-760° the blocks inerease considerably, distortions of II
- type relax and transormation Y =» a + k takes place. The decrease
~0of residual austenite took place at all stages, except the first,
Thé lattice'parameterref,reaidual,austenite.inexeaeea in the first
~ 8tage from 3607 - 3623 R; becausef9¥ the ineresge in IT and II type
distortions its growth slowly decreases in the other stages. At
5009C the lattice parameter stebilizea: this could be explained by
- the equilibrium between an oversaturated hard solution end carbi-
des of the cementite type. The euthor compared ihe distortions of
III-type, during multiple tempering et 540%, 5609, 580°C with the
temperaturg of martensite transformations, and ¢obtaining the fol-

Caré_l_' 2/4
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On changes in the substructure ... D210/D305 .
lowing results: 1) If point My decreases (540°) then A2 o 0.37 & [|iSH

s Ay

~. then Vﬁz = 0.25 %. The poaition of the nmartensite point depends on:
the'distortion"df,the III type which arises during the secondary
martensite transformations, Therefore, distorticns of II-type in
the residual austenite, rectrain considerably the trarsformations
austenite - martensito. By this property {the tempering of regi-
dual austenite differs from overcooled austenite in which dietor-
tions of the III type are absent. There are 5 figures, 1 table and
9 references: 7 Soviet-bloe and 2 non-Joviet-blac. The references
%o the Fnglish-language publications read as follows: K. Kye,
Journal of Iron and Steel Instituterl74,r4,»365,~1955;_G;D.‘Gold-
schmidt, Journal of the Iron and Steel Institute 186, 1, 1957.

- ASSOCIATION: Ukr. n-d trubnyy instytut (Ukr n-d Pipe Institute)
PRESENTED: by K.F. Starodubov, Academician UkrSSR- - - o
SUBMITIED:  July 13, 1959 = . :

 card 3/4

f .
2) 12 | ' VE2 Ry 3% e s S .
) M, does not change, thenA u” =0.31 %; 3) 1If My increases N
i

T 257 kw-.s*
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Secondary ha.rdness and red. hardness of hi fo!
«-gpeed steel, .
fiz, zhur. 5 no,1: 100-108 Ja-F 160, & ;sp (HIRA 14: él)ih.

Ukrainskiy nauchno-iasledovatel'skiy tru?myy inutitut.
L (Tool ateel—-Hardening)
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‘IUSHKEVICH P. M.

‘Cand Tech. Scl - (diss) "Study of processes of producing tesmered
fast-cutting steel.” Dnepropetrovsk, 1961. 15 pp; (Academy of
" Sciences Ukrainian SSR, Inst of " Ferrous bietal Luﬂgyi 180 cop:.es- : ¥
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§/137/62/000/003/141/191
A052/A101

AUTHOR: Yushkevich, P, M.
TITLE: on the methods of determining TI kind distortions and block slzes

PERIODICAL; Referativnyjr zhumal.r Metallurgiya, no, 3, 1962, 69, abstract 3IMLT
. (v sb, "Proiz-vo trub". Khar'kov, Metallurglzdat, no, 4, 1961,
. 134-142) o : : -

TR © " Mhe existing methoda of detormining IL kind distortions AX/ & and

‘block sizes D are’ conneched with NReIous ‘ealoulations and raquire congiderable

time. The general pr.’mciplesof— such caloulations take into sccount the varin-

tion of geometric conditions of the .survey and the relation between the broaden-
ing of interierence lines affected by these conditions and physical factors,

A simplified method of caleulating characteristics of the {ine orystalline

structure is proposed for the case when investigations' ariz carrie

constant or rarely changing geometric conditions of -the survey. The calculatlon :

~is-reduced $0.,,compu‘b,ingr the ratio /’iz/ r/’l' vhere [.JJ {5 <the true width of the inter- .

ference line, index 1 corresponds to line’ (110) -nd index 2. corresponds to line .

_-'(220). The values of [31 and 32 are found dépending on the totsl experimentelly |

" Gcara 1/2
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B On the methods of detormining

established width of the interference 1ino,

D 1s ecarried out by means of o famil

. [Abstracter's note: Complete translation]

Card 2/2
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AUTHOR o
TITLE: Compression fraﬁ ull.Siéés and Phase Hardening cf

: ﬁ&51AUdlfAusb&nazg : :

PERIODI&AL: Metallovadeniyﬁ trtermiaheskaya nbrabotka metallovq

i@ﬁlﬁ-ﬁnq7“ ppﬁllJlk o T
TEXWQ The yntluencs was inﬁastlguted of martensite on the
om all gides exerted op residual austenite and its
in which

in the experimenis.d

compression fr
wing three grades aof

iine srystall;nﬁ,
M, Go Mzl mikoY partic:p

LTS TUE S
ated. the fello

v

were used {zontentse in
+ . , < _ggwﬂ”gﬂnﬂwv Mo Mn__ Sy \
- e (UikA) UL - - 6.5 - 0.87
K14 (kni2wd 1,55 1L-8 9,19 0:6 0.25 Qo531
oo87 7.5 kI 1.2 - 0.3 037

C o mirEy (E1LLI8A) .
nd'quenched in

tively to

o°¢C for 153 min a

pzud at 103
Were heated resped

oM - and pilih

-gteel UYiha was austlen
waters the steels Khl
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compression from il Gides - s/129/611000/oo7/003/016
| ~  RO73/ES35
‘and quenchedrin c1ii., The

re, whilst the
respectivelyo

1r00°C i3 min) and 1240°C {70 asec)
quenchad sreel Khizit had an_aus:enitic struciu
£i118& and Ulka,ﬁeniaﬁned 345 and 53% austenites

ed layers, the

steels
T Temove the ﬂecarburszed and 1ne work-harden
4 to a depth of Q.7 mm and thean ele:trolytidﬂly
depth of

- gpecimens warn groun
polished in & consentrated GO% nriTac acid sciution to 2
0.3 milo The crystal tattce parameter of the ragidusal austenite;
the bleck dnmens;nns"vthﬁ magnitude of typs it distortvions and
the ratic3s of the integral intensitics of ths {111) lines to those
af the §31L) Linsd Wers maasured. Fellowing that., the specimens
wers trnnsf&rred inte 8 thermoestat for sub-zer? treatment and held
at a given temperature it was found that for the

for L5 man.

stecl Kh1l2M with increAasing quantity af martensite tho lLattice

parametér of the residual austenite»decreasedq the blocks broke up
: i1t distortions

and the types 11 and also jncreased: The decrease
f parameter of the residual austenite is due

ression from all sides exerted bY the martensite on

in the initial stage ol cransformation

significant diffusionless increase occurs

{o the c¢amp
the regldual austenite.
(to 20% martensxté} an 1in
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5/129/61/000/007/003/016

'ali gides q;h _
E073/E535

'Qompression'frcm

e residual austenité from 3.595 t°
of the bliocks and an
puring the second

in the lativac® parameter of th
3,594 A and alsc 2an intensive breaking up
increasg 1in the types 11 and II3 distortions.
stage af transformation {20-53%), an intensxve_diffusionleas
decrease N the lat1if€ parameter of the residual austenite from
5,594 to 3,590 & 9 observed with & negligible phase hardening.
{over 53% martensiie), the compression of
¢d but there

puring the third 2t2g®
the crystal 1pttroe and preakang HP of blocks is siolp
g a strong incresse types 13 and 111 distortions, whereby an
intensive increnss tne latiic® distortions pegins iN the
middle ot the seconit 31386, s, @, prior te the cessation cf the
The resi1dual austenite i for about &% martensite)o
jon from all guades was 1nvestigated on the
(0% marzensitel.

Al

compressien oi
the etfect of compress
stesl EiLBE. piey guenthing

austenite Was in the Cnmpres3§é state. Therefore. sub-2ero
tresimens produa%d less compressyGn than for pure agstenites
pawever, the lattioe prremater decreassd by G.006 A. subsequent
temptr NG of specimens Grzy‘nalkg trected with ii1quid nitrogen

t50% mar;ens;xe)eu: 560 C with 2 sonking tume of 10 sel, led to
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Compression from ali Sides ... §/129/61/000/0G7/0G03/016
o , R ~ EO073/E535

an 1ncrease in the lattice paerameter of the residual austenite
from 3.5913 to 3.60i3 A. i,e. an increase almost twice as large
as for the z1sel 12KhM. The lattice parameter af the pure
austonite of this steel should equal 3.003 X, A still greater
increase in the lattice paramester as o result of tempering (250°C)
was observed for ihe carbon asteel Ulkh, The here given results

“and alsc those published in an “earliiser paper aof the author: T

- (Ref,3; Metallovedeniyes 1 tsrmichssakaya obrabotka metallov, No.2,
1960) indicate that hraking of the martensitic reaction in
absence of compressisn from all sides, particularly during the
initial stage of transformation {tc 20% austenite), may. be due to
type ITII distortions which preveni coherent itransfermation of the
y-latticz into the z-lattice.  The following conclusions are
arrived aty :

1, During the initial stage of martensitic transformation "cold"

. plastic deformation of the austenite occurs.  When the process of
plastic deformation and compression of the residual austanite
attenuatss, an intensive growth of types 11 and III distortions
“will . occur, : o ) : .

Card 4%
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Compression frem all Sides .., 5/1“@/61/000/607/003/016 N
. £073/E535 Py

2. The deccznng in the Tattive paramsler during mmzlnnsl&jr
transformation aiid the incrzase in this parameter durjng the
_first stage of tempeying are diffusionless,
"3, The paraneter of the regidual ausitenite in staels is always
smaller than the parametier for pure austenite.
~*4, The total magnitude of the decrease in the lattice parameter
-of the restdual sustenite during martensize transformatxon can be
determ&nud du.zng the first stage of tempering.
5. The prezente of residual austenits L1 quenched steels is
dus o iype. 11! driztextions in the sustenirie. and to stresses
ceaused by vompressian fraom all s:ides :
There zre 3 figurég and 1 tabkle and & references: 3 Soviet and
I non-~Sovier )

<

,ﬂﬁhULi STION: - Usrainshsy. 1nn,hlun24a1ﬁdavatal skiv trubnyy . .
nstiivee (hikrainian Soiemtific Research Institute \ .

g Tubissl ;{
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d  AccEsSION Nn- AR4041592 o sl01371e-zlonoloos/uoa'rluosv
;‘t_'_:g_;'SOURCE- Ref, zh. Meta,llurgiya. Abs.” 51)220 o | : _ E 3

7»;'{;' A’_’AUTHORv Kovalevskiy. N. G Yuahkevich P. M., Shepetovsldy. _A Ya.

. ZE'I‘ITLE- " Cold proceaeing apd heat treatment of pipes of steel SN2 (E1904) S ; »
' CITED SOURCD Sb. Proiz-vo trub Vy" p. 10 M., Metallurgizdat. 1963, 50 57 V
?5.1»liTOPIC TAGS: cold processing, heat treutment steel pipe/SN2 ateel '

fﬁ"’TRANQLATION-'*Investigation was conducteti on billet - shells with dimtensiona ,
41 by 3.5 by (1100 - 1200) mm, obtained by hot pressing. of steel of grade SN2 . -
“ (0,05-0, 06%.C, 0. 28-0. 31% Mn, '0,42% Si, 7.9-8.1% Ni, 16-16.1% Cr, L. 06-1.12% .=
- " Al, traces of Ti). Results of mechanical tests of steel samples SN2 after ',
*";,';normalization, the course and technologicai parameters. cold rolling and drawing

- of steel pipes SN2’are listed.’ It was determined that cold rolling and drawing

f steel pipea SNz can be carried out normauy ‘with deformationa clo&se to -
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?',;'.Acczassxom NR: AR4041592 - . . | DT

i deformations allowed during rolling and drawing of ateel lKhlBNlOT Heat treat- ;g;
j - ment of steel SN2 should be conducted at 1100° and. holding for 5 minutes with

" .cooling in air, In process of cold rolling and drewing of pipes of steel SN2 . .
R martensite of deformation will be forined, which strengthens metal in addltlcn

: _to strengthening caused by curshing of aubstwcture _of austenit!c matrix. e

suB CODE: MM. ,nnc.,. w
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" ACCESSION NR: AR4OU1539 B  8/0137/64/000/00k /oON/DOMS
. SOURCE:  Ref. zh. Metallurgiya, Aba. 4p2s9

AUTHOR;__. Yu‘ahReViQﬁ, P. M.; Kovalevskiy, N. G.; Shepetovskiy, A. Ya.

SRt Al e

TITLE: Phase hardsuing of stainless stell EI90h (1Kh15N9Yu) during cold drawing
. and rolling - ‘ : ' .

s e e v b e e < Aad o

- CITED SOURCE: Sb. Proiz-vo trub. Vy*p. 1l. M., Metallurgizdat, 1963, 100-103 .
2 !

. TOPIC TAGS: Phase hardeping, cold dx'ai'ving,_ cold rolling, stainless steel/
E¥9010 steel . _

| TRANSLATION: For study of hardening of steel EI9O4 from a forged rod there was pre- | "
. pared shells of dimension 27 x 2.5 x 300 millimeters with turned external and reamed : -

) - internal surfaces., Shells were rolled on a laboratory two-high mill 200 in g *
= rollers with variable section of stream (principle of pilger rolling) on a conical :- - @ [
: | ‘mandrel. The initial billet in experiments of drawing was a pipe of dimension B I[ .

1120 x 1.25 millimeters, obtained from a shell by cold rolling, All shells and -
“.pipe befox"e‘ cold deformation wers subjected to normalization at 1100° with holding°
s matih REERC B .- - S Ot ® b '-‘:"" etmen e . - .« - . B

S vcard 3T e
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. ACCESSION NR: ARWOM1539

“for 10 minutes. ~After normalization these shells were subjected to etching in N
pefore cold rolling their gurface was coated

{2 solution of hydrofluoric acid; then
with oxalate.: In process of investigation they gtudied influence of degree of

cold deformation by rolling and drawing (from 5 to 70%) on mechanical properties
of pipes, where it was, planned to cenduct deformation of pipes by mandrel-less
drawing within 5.,0%, and cold rolling--twithin 30-70%. During drawing the following

i degrees of deformation were obtained: 5, 10, 15, 20, 30 and 374, durin rolling=- . -
132, 40, 43, 45, 58, 52, 58 and 68%., With increase of degree of deformation of '/
! rolling »30-40% there with deformation of i 1

|
|
|
i
!
5
I
}
!
l
{
: |
is observed gredua) increase of ov; Vb o
% 684 it attains 145-152 kilograms per square millimeter. ¢i'here remains approxi= | t
| mately on the same level (125-130 kilograms per square i 7 !

)

millimeter), ard é .
! decreases frem 13 to 5%. Increass of degree of harde o

ning of the metal after ‘
| tempering and deformation is more than 10%, coused by the fact that steel EIS04 |
! consists mainly of unstablo martensit

.o of deformation, which during. temporing .
: endures precipitation hardening. This s confirmed by decrease !

G e

of period of the

! crystal lattice of martensite during tempering up to 500° frem 2,864 to 2.855 A.
|| Temporing of cold-rollod pipss at 400° leads @lso.to in;:?ﬂﬂcan{; change of
{  |mechanical propertigs, dvin this cane increases By 10 ke/m?, |04 by 3%, and |

*

icard 2/3 o - o |
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.
.
© ' ACCESSION NR: AR4041539 - S ..
" § decreases by 1-4%. ‘The basic differ’enée’of influence of tempering on R

. mechanical properties of cold-rolled and ¢old-drawn pipes is the fact that in

* cold-rolled pipes after tempering § decreases, and in cold-drawn it increases. .
. This once again confirms opinion that the character of deformation (drewing ard o ) -
: rolling) essentially affects mechanical properties of pipes, and to a aignificant .

o EL R
e et e e Lt e ey -

; extent this influenee is hereditari]y tranamitted Lo steel in the process of ! N }
tempering. : . P
:SUB CODE:" 'MM ' , . ENCL: 00 .
. ) . . - ‘ I

.Card 3/3.
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ACCESSTON NR: AR5000589
i5M3 and
C arizen of test resulfs for het sorsion of steel ¥hl?h§§gwathu*
P LR R au . ” .
:zfgl ;ilaNlOT;buhicb 1a widely uwsed in pi?iep§g§§;t332%11ity that
PR ‘ : onalderab: 1 h:
; tqe former 4o characterized by @& coﬂ_ 8 ed to the low
L o 1as . tnat the former s consoquently
. “ho Latter, anda Lo e C gnaoa T ltened by an
. ductility difficult drilling aheols, fIJtaaf i amder 81 orent
5 i SN P - . - 2 v 0 s asal are
g irvestigation of thelm;giggygugyuzgigo) that ths quantity of forrlitve
: neuating conditions (from lOO{ :o 13500) thab Hhe A atn voundasy
: 3 o S <Sing Vivh -
: o Takes irllcrca:—ms:i ‘Dz?-r':;{%a‘t':;ro Pines with dimensions 20 x
AMi1lan btawes Tiass only AU LoLVT oSN e _ ‘ iy
1 3ton, f“lJ ind 12 x 1 mm made 0 rhLTNSM3 »jx:e ggpﬁidpij{”‘:’g&zwh
v Jp A * “r' " A *_‘ - .:.—i{:‘(“g ‘ﬂ‘f"‘f‘a\‘ ]:_c »(Q0 _tom_ pre with
‘ g e ol ”J'l‘ml?”ﬂiﬁ?lo*a{l%‘ir‘?%mmnals and KOPTR=15-30) 13|
e L e . 1in on cold roliing Tllido i R S 0 WL iy e
suquagu§?“410lha;%wing mille. Taurudxce cold meardening or spi ne g_
g e drﬂlhn&*?n d’%‘oq« for normilizing werse workoed out, 4
% Bl e o 011 %"63) and tals {30%§ was used ag a lubricent in
3 I : . ¢ i ! ; - -
%‘ niztaze oF O&??o?‘gll"&l oy cxg*Oﬂ 511 was ussd for rolling nill
;«%} veilling on Hiad ¥nPh«75 and -‘k‘ .4,:,-,‘ dimenalons 25 < 2’5 mn Procd ded
u o PTR~LE~50,  Rolling of pipoa with ‘&T % Pl S X Lnona! ong
gi e T:‘?“vc*owv marmer, An attampt Lo roll plp 8 wii (86%) o ot
§ 5y H‘lud“jjtzhj " wiltn a nighsr dagree oT deformation g ¥ia8 T
§ 2’7 x '..'_). HE R ‘»_:});d J-SJ Wb W o ;“al fai‘meu beﬁauae of the ‘
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GUL'MEDOV, Kh.; YUS/SEVICH, S.8. . )
Structure and diffusion of meteor trails from photographic ,
observations. Geomag, 1 aer. 4 no.5i1965-968 S~0 ‘64,  (MIRA 17:11) [
1, Otdel gecfiziki 1 seysmologii AN Turlmenakoy 8SR. . N ,

A
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MAKSIMOVA, I.; MASHOVETS, V.; YUSHKEVICH, V,
: vich, Vo

Conductance of sodium aluminate solutions at high tsapcv‘amres,
Zhur,peikl, khim, 38 ns, 621400 3403 Jo Y65,
(MIRA 18:310)
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MAKSIMOVA, I. N}, YUSHKEVICH V F,

TSR
Electric conductance of !ZaOH solutiﬂna at high temperatures,
Zhur, £iz, khim. 37 no.4:903.907 Ap '63. (MIRA 17:7)

1. Leningradskiy tekhnologicheskiy institut,

|
[Pt
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h MAKSIHOVA, I.N., YUSHKEVICHL(Y.F.

L Electric conductivity of sodiun metaborate solut.ions at high
. temperatures. Zhur fiz . khim, 37 no.8:1859-1863 Ag ‘63,

: ' - (MIRA 16: 9)

l. Leningradskiy tekhnologioheskiy inatitut im,. Lensoveta, S .

(Sodium borates--Electric properties) S
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BOBROVSKIY, P.A.; YUSHKEVICH, V.I,

Methods for’ ce.lcu..aninf, t¥e economic efi‘:.ctiveness of the meschani-

zation and automation of the processes uged in the plastic geods.

Plaat.masay no.4:3%42 61, ~ (MIRA 14:4)
(Plaaticu 1ndustry—-—&utomtion) '
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Eccnmn.c effectiveness,,bf uzs use. of plastics in. aﬂncultui‘e.ww———f» I .
Plast.massy no,8:47-51 Y61, - (MIRA 14:7) I
(Plastlcs) (Agriculture)
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IUSHKEVICH V._. T s e

Problems in determining thu economic efi‘activeness of new
techniques used in tire factories. Kauch.i rez. 21 no.331~35
AP '&. . . ) (MRA 15“;)

1, Inﬂtit‘ut ekonmki AN SSSR.
(‘I.'ime, Rubber)

eh
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YUSHKEVICH, V.N,

himgpniy

Investigating stresses in members of braceless trusses ‘under . e
- loading out-of-units. Trudy IPI no.,254:1101-105 '65. = -
(MIRA 19:1)
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S L - Mrehp . 19602, . ) ) , . (pr.

- ((.arment cutting)
S

e

35

S

e

APPROVED FOR RELEASE 09/19/2001 ) 'CIA-RDP86 00513R001963230008 9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9

TSR AR b e Y AT S R L S S S S SR S S R SR AR R TR | YR SRS

S T S P S S TS P I T BRSO R T

it

EHFH

YUSHKEVICH, Ye.P. (Leningrad)

Ef’ficienny promoters gtruggle +o improve the guality of produstion,
Shvein.prome noe1:27-29 Ja-F '64e {MIRA 17:3)
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Hew methods of traffic organization for fast-freight trafns. Zhel.
dorstransp. 42 no.6:13-15 Ja '60. (MIRA 13:7)

1. Zamestitel' nachal'nika Belorusskoy dorogi, g. Minsk.
(¥hite Russia.é-ﬂaierads-fl‘x-eightS
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Selacting tho nost advantagsous train weight for linea converted to -
dies:l traction, Trudy BIIZHT noc.S:29-44 '@l. (HIRA 16:9)
(Railroads—HMansgement) (Railroads—~Freight)
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YUSHKSVICE, Ye.P., inzh,, starshiy prepodavatel!
Investigating ihe problam of ths lengthening of station tracks

%  onrailroad linos converted to diesel traction, Trudy BIIZHT

N no.9:45=56 164, ° ' (MIRA 16:9)
(Railroads—Ianagenont) (Railroads~~Tracks)

"

)

.

--".'
'I"
i




"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9

B A B R R S B e . B S o O i BT S A L s R O P S RS RGeS A SR T P i

m -~ TIRHOGMIROV, I.G., prof., doktor tekhn,nauk; YUSHKEVICH, Ya.P., inzh.;
SYISKO, P.A., inzh, | _ ’ ’

Lengthening of bauls and possibilities of a further acceleration

y of car turnover. Zhel.dor.transp. 43 no.6:17-22 Je ‘61,

. . . (MIRA 14:7)

X l. Zemestitel! nachal'nika Belorusskoy derogi (for Yushkevich).

Sét gm):nal'nik Gemel 'skogo otdeleniya Belorusskoy dorogi (for
8KO ). } :

(Ruilronda--Rolling stock) (ltailroada~~Traffic)
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YUSHKEVICH, Ye,P., inzh. (Brest); YAKOVLEV, T.V., inzh. (Brest); REZER,
T DuM., starshiy inzh. (Brest)

* Concentration of freight operations and new methods in the organ-
ization of freight transportation. Zhel.dor.transp. L4 no.h:
25-31 Ap '62. . ' (MIRA 15:4)

"1, Zamestitel! nachal‘nika Belorusskoy dorogl {for Yushkevich)}.
2. Nachal'nik Brestskogo otdeleniya Belorusskoy dorogi (for
Yakovlev). 3. Brestskoys otdeleniye Belorusskoy dorogi (for
Rezer). ’ .
(Railroads~-Freight)
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: ~ YUSHKEVICH, Ye. P., kand. tekhn, neuk; VOK)BE! LK., ’ ‘kand, tekhn,

: W"*mg“””rmsmn A.M., inzh.; POTAPOV, V.P., insh.,

. retsenzent; SHISHKIN, G.8., inzh., red. D&OZEOVA, K.D., ‘
: : tekhn, red,

[Centralized freight tranaportation; experience of railroad
and automotive transportation in White Russia] TSentralizo-
vannye perevozki gruzov; opyt zhelezndorozhnogo i avtomo-
- biltnogo transporta Beloruasii, Moskva, Transzheldorizdat,

1963. 66 p. (MIRA 16:10)
(White Russia-~Freight and freightage) B
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YUSHKEVICH, Yo,P, (Minsk); LEVIANT, G,A. (Minsk)

Effiolent uillisation of loscmotives, Zhsl.dor, trenep, 47
ne,12:24-26 D 145, » , _ (Ml?%. 18:12)

1. Zamés#:i‘wl' naohaltnika: Qbio:usekey zhele:.noy dorogt (for o
Tushkevien), 2, Zamestltel® nachal'nika vtdels sluzhby i
dvizheniya Belorusskoy zheleznoy dorogl (for Levyant), e
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KHATETOVSKIZ, G.I.; YUSHKEVICH, Ye.V.

N - - . Assembly of turbine units and suxiliary equipment of the machine
~ pell, Enmerg.stroi. no.2460-64 '6l. - - (MIRA 15:4)

1. Starshiy proizvoditel' rabot montazhnogo uchastsa tresta
"Savzapenergomontazh® (for Khatetovskiy), 2. Proiazvoditel!
& rabot montazhnogo wohastka tresta "Savzapenergomontazh® (for
Yushkevich).
(Ha::va region--Elect*ic pouer plants~-Design and construction)
(Steam turbines)
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5/125/61/000/00%/012/013
A161/a127

jUTHORS:  Langer, Ne Aer Yagupol' skaya, L. N., fushkevich, 2. V.

TITLE: On the method of mvestigating the tendency of welded Joints to
caustic embrittlement'

PERTODICAL: Avtomaticheskaya qu.rka, no, 4, 1961, 86 - BT

T Brief ,informa.tion ig given on 2 new method of caustic embrittlement

tests requiring no special tension devices. Formerly, the Institut elektrosvarki G

im, Ye, O, Patona (Electric Welding Institute 4m, Ye. O, paton) employed test spe- Lo

cimens consisting of ribs welded to plates, and then the plates Joined by butt L
welding, and iater horseshoe-sha.ped specimens, OT. specimens 1gaded with 2 special
device. Reference 18 made also to & recommerdation of G. L. ghvarts and M. .
Kristal! to use & specimen 100 by 20 by § (mm) in gize, cut from welded plate with
removed pro,jactions and loaded by the application of a vending or stretching force, /

~The authors have used 2 method requiring no application of devices for the load-.
ing.,. Detailed information on the new technique will be published later in "Avto- =
maticheskaya gvarka®. The method consists in using welded plates 500 x 400 x o :
(mm) in size and holding them in a boiling solution of 45% caleium nitrate and

card 1/2
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_ ' - 8/125/61/000/004/012/013
On the method of investigating the tendency of.... A161/A127 / S
35% ammonium nitrate until the appearance of cracks, The solution is being con~
ventionally used for testing the tendency of steel to caustic embrittlement, The
article includes a photograph of a cracked specimen. Heat treatment had a high
effect on the results of the tests, e,g. in one specimen that had not been heat-
treated the crack appeared after 24 hours, in two others after 48 hours, and in
a heat-atreated specimen only after 240 hours, There is 1 figure,.

SUMTI‘ED: January 16, 1960 : :
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5/125 62/000/003/003/008 S
p040/T113

IR N30 : o
AUTHORS: Kakhovsekiy, N.Ley Fartushnyy,'V.G., and Yushkevich, 2.V,
TITLEs Weolding Kh18N2AGS thin sheet steel

PERIOCICAL: Avtomaticheskaye gvarka, nos J» 1962, 27-31

TEXT: The techniques and results are given of welding experimeﬂts with a
new austenite-ferritic steel, X 18 H 2ArS or N -26 (¥n18N2aG5, °r EP-26);
developed by the Moskovskiy aviatsionnyy‘tekhnologicheskiy institut (Mosco¥

Aviation pechnological Institute) and suggested for use in the manufacture L
textile and food-processing equipment. The composition of ‘/Y =

of chemical,
Kn18N2AG5 per HMU 57-58 (ChHTU 57-58) is: & 0.1% G & 0.8% Si, éo.ow/: S
0.035% P, A26% Mn, 17420% Cr, 1. +2.5% i, and 071550.25% N- Steel =

used in experiments was % mm thick. About 40h o phase was revealed in it
by X—ray'structural analysis. Automatic subarc and gas—shielded arc welding
was tried and an AH-26 (An-26) welding flux and tWo ogendard electrode wire

grades were used. - Welds were tested for mechanical properties and corrosiorn.

¢ard 1/%
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Welding Kh18N24G5 ... o D040/D113

The test results show that embrittlement occurs at 47500, there is no R
tendenocy to intércrystalline corrosion bafore heat treatment, and a very D
high tendency to it after 2.5 hrs heating at 6509C with subgequent air
cooling. Subsequent heating for 2.5 hrs at 850%C eliminated the tendency to
intercrystalline corrosion but did not completely restore the general cor-
rosion resistance in boiling 56% nitric acid. The following conélusions .
were drawn: (1) The Kh18N2AG5 (EP-26) steel can be used as a substitute s
for 18-8 type steels in the fabrication of welded "equipment for chemical and Ty
food-processing machinery; (2) any arc welding precess can be used for
welding this steel; (3; welds prodiced under normal conditions (with moderate
power per unit length)need no subsequent heat treatment. However, a
tendency to intercrystalline corrosion develops after long-term holding CeT
within the criticel temperature range (500£800°C). Minimum possible current —
at maximum speed must be used; (4) the OX18H 9362@ (34 -606) -
[okn1sN9F2s (EI-606)] and ©g-10X 20H 15 (Sv-10Kh20N15) wire grades can be N
ugod for subarc process and for 00, walding; (%) further inve “

otigntionn are S
necessary for welding Kh18N2AG5 steel of more than 3 mm thickness. There

Card 2/3
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Welding Kh18N2AGS ... . D046/D113

are 4 figures and 2 tables.

AS50CIATION: Ordena Trudovogo Krasnogo Znameni Institut alektrosvarki im,

_Ye,0,Patona AN USSR (Electric Welding Institute "Order of the
Red Banner of Labor' inm. Ye.0.Paton,AS UkrSSR)

SUBMITTED: July 18, 1961

I 3 AL i 3]
ST ] kit i ' i SRS S A
iEh : 2
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3 J | $/125/62/000/005/005/01 %

;/'a?a? 20 . D040/D113 j

B ——AUTHORS :——— Langer,—N+Ar;Yagupolktskaya; LsNey Yushkevich;—Z:V+;Koryagim—YuA: —
: ) and Lebedev, B.F. :

.. TITLE: Improving the corrosion resistance of low-carbon and low-alloy steel
N welds in an alkaline medium

TEXT: Since equipnent used in the aluminum industry has to be frequently re-
-paired because of caustic embrittlement of low-carbon and low-alloy steel, and
since alternative steels cost tco much, the effect of stress-relieving on the
resistance of low-alloy steel welds to caustic embrittlement was studied, using P
a method described by T.W. Green and A.A. Holzbaur ("The Welding Journal¥, No. 3, ,/ BB
1946).7 The experimental equipient comprised d carriaze with 4 gas burners pro- /f/‘
ducing a 120 mm-wide flame, and a watcr-cooling device 150 mm behind the flame.

Five steel grades were tested., Calcium and ammonium nitrate solutions were
used for corrosion tests. The electrode potential in specimens was measured.
The experimental results show that the best ratio between' Mn and C in the base

Card 1/3 N ’ ‘ 1
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PERIODICAL: Avtomaticheskaya svarka, no. 5, 1962, 36-43 _— I
|

I

|

|
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- : : : 8/125/62/660/005/605/010
" Improving the corrosion resistance of low.... D040/D113

metal was 1.7 : 3.0, and the highest potential was found in the 147 2 (14G2)
. steel - 61 mv before heat treatment, and 30 mv after. The anode zone was always
M - rovealed divectly at the welds and appears to be the result of gtress concentra-:
' tlon., It in prosumed that canstle ewbrittlement of loy-carbon steal in strong .
alkali solutions beging with the destruction of the protective surfage film, ‘ "/’/ e
and this process is most intecnsive in metal at welded joints,vhere the anode
. potential is highest, but weld defects such as pin holes, slag inclusions, or S
-~ . spills also cause stress concentration and ancde potential. Conclusions: (1) | o
®  Thermo-mechanical treatment considerably improved the resistance of low-carbon W
and low-alloy steels to caustic embrittlement; (2) welds in 191 (1sG), M 16C
(M16S) and Cr.3 (St.3) steels have better resistance to caustic embrittlement
than M\ (M) and 14T 2 (14G2) steels; (3) the result of electrode potential
measurements show that residual welding stresses intensify the anode processes
in the wealmess zone. There are 7 figures and 3 tables.

B
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, $/125/62/000/005/005/010
- Improving the corrosion resistance of low.... - Do46/p113

ASSOCIATION: Ordena Trudovoze Krasnogo Znameni Institut elektrosvarki im. v
. Ye.0. Patona AN USSR (Electric Welding Institute "Order of the v o
Red Banner of Labor® im. Ye.O. Paton, AS UkrSSR) : - .

SUBMITTED:  September 22, 1961
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, El.,ctric arc welding of corrosiorn msistmt 05&21}56“"'?
ferritic-austenitic steel, Avton, s"ar. 15 no,11:216-24

N tép, ‘ T (MIRA 15:10) |

1. Ordena’ Trudovega Kmsnoco Znazsni Institut. elex*rosvarki
imani Ye, O, Patona AN UkrSSR (for Kakhovskiy, Tushchanko,
Yushkevich), 2. Vsesoyusnyy riauchno-isgledovatel'skiy i

konatruktorskiy mstitnt khinichesxogo n'.ashinostro _ranija
(for Istrina), -~

(8teel, Stainless—Nelding)

S
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7.Y.; KORYAGIN, Yu.A.;

LANGER, Nfes TAGUPOLISKAYA, L.N.; TUSHEEVICH,
LEBEDLY, B,F. s el RIS

Effect of re~idual stresses on Lsa corrosion resistance of welded .

equirment oyerating in .alkali media, Vliian,rab, ered na svois, mat,
ne.2:87-96 163, (MIRA 17:10)
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E‘a i echrv-Be
CKR17NSGAAL
JIRTE:  Avtomaticheskaya svarka, ne 7,

TOPIC TAGS: OXhi7H5GIAB steel, nitric-scid-resistant steel, welding of
OKn17HSGSAB stecel, Ch1BMICT steel 1%

ABSTRACT: Effacts of chort-tima welding hasting and or ovnblrz haating 2t A80C

e - . e - .. R St o BN R N
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KAKHOVSKIY, N,I.; YUSHCHENKO, K.4.; JYUSHKEYICH, 3.V.; BABAKOV, A.A.;
~ " KAREVA, Ye,N,; SHAROKOVA, T.H. - ,

Electric arc welding of cor‘r,orsion-résistahﬂ ferrite-ausfenite
-gteels of the type 21-3 and 21-5. Avtom, svar. 16 no,.12:49-57
D ‘63, (MIRA 17:1)

1. Institut elektrosvarkl imeni Patona AN UkrSSR (for ,
Kakhovskiy, Yushchenko, Yushkevich). 2. TSentral'nyy nauclmo-
jgsladovatel'skiy institut chernoy metallurgii (for Babakov,
Kareva)., 3. Gosudarstvennyy nauchno-issledovatel'skiy 1

~ proyektnyy institut azotnoy promyshlennosti i prcduktov

" organicheskogo sinteza (for Sharonova). - ‘
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foiom-carbon glesl
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ﬂpaej!type TERIGHYT and aluminum
T the manufactuce of concentrated

boveing the oplimum #ei-‘ing echunology and techniques for joining
steel the welds are atvable te nliric acld at concentrations of
temperatures of 070, Ay fhigher scld concentrations or hlgher
bied tha stzel loess ltg corrusion reglstancs and weld jolute fre-
undergo axtensive crack-Lype cocrogion,
atrerptd yete made to uze t(ype El45s pteel for work under the [ndicsted

e

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9"



. "APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9

OB R

Y W cud i &
SR IR DL

e AR

jcondicions.  Howsver, weld jotnrts oo the nt=el tend to pitting, which reaches |

“a depih of 2 mmsyesr,
Low-carbon austenitic steels type OOKh25N20 can be used for work wilh

pxidicring madis. The maximum decrease ‘a the cerbon of the steel wust provide
the nacasaary corrosien raalstancs Dr the steel ond lts weld feints under the

indLcated¢ conditlions,
Zour sampies of extremely low-carbon vacuum-therma} forrochrochrum-
ascez at the Yughnot tuenyy Metsllur-
at

fam etes. wern prepared in inductlon fu
Piaer aad the Dpeprospetsatal” Pi . The chemical content of the
7

Sif
4

T
T
a

I AN
areels 1a ghown in Table I,
Afver the st2el wes poured inte iagots it was colled intc sheet! blileta,
Welding wss dons by argon arc with a tungsten electrede, The welds were
tasted for corrosion cesistance in & 65% solutfon of HRO4 fo- 144 hours

{4aturion replaced sfter 88 hours) and for 100 houre in & 98¢ golution of
For purpcsesn

! patiing dEt..  foe resulcs Of ths wecis &£ chown in Jable 2.
' esulis are shown in the tabia of tests made Hn weld jolnts of

(0.17% ¢, 23.3% T, 70.8% Ni, 0,22% 8i, 0.67% Mn, 0.0113% 3,

praples were LOmMPATAd under the same conditiong ar the test

rerted wely samples i
but the surfaces of
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At reme ~orvosion, $t is fnteresiing to note

dalds of 81617 stez! samples exhibiied the grealest corrosion attack,
H 4 ext

.
)
1

13

The high carbon content
tant tas stabliity of bype Bisi/ , a oxidizing wodlum such as a 652
saletisn of M0 incresszd considerebls The unaffected

i VTN

netinng of the atsel deformed durin

satudy of e sempies xfrar carenalon Lesta revealed that welds ur

2k stesis do oot tend te ccaok or fntercrystalline corrosion.  Weld
{17 atesl typicatly sxhibi: intercrystailine corveslon.
decragse in the carben content of the test utesls, along with
their corrosion res{stance to cxidleing medie ghould alec increase
sresian reelstsuce under stress, Our experlmente confirmed ihils
{5,  Tha sempie ateels Sh angdt P were tested for tendemcies to stress
A in celiing 2% magnesium chlorice, The tests were conducted cn
soectally streased to 30% of the vield strength., The resuits of tnese
ar# shown in Table 3.
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Tatle 1
Syaool of Content
18

. e HMn 81 ¢ 3 Cr Hi{

fartaNre s e A

ke | ¢.,718 0,60 0,80 CL,920 0.067 25,14 21.00
i CoR 0,030 1,60 0,81 0,003 0,098 24, 90 18.90
%ﬁ Sh G, 345 1,54 3,60 0,008 0,016 23,95 19,34
g%_g:} p 0,031 1.5%0 0,91 0,211 0,006 24,90 16.65
! _
% Jesignation o Time Beisre Apgearanca of
i Samplas Cracksa

potvids

bt

L 3 *‘:%:%Ké% i
GRS

gopaB L,
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Tsbtie 2 '
Hyal ol Bent rrastment Corrogion rate
Steels 3 e {wn/year) in HNO
63% sol, 98% gol,

none .77 0,83
§3G0C, hea. L, 40 1.21
nong 0,53 o.47
ES0°C . 2 hra. PR 18

nons 3,81 .55
§20°C, ¢ boa. 132 Poug
none 0,35 1.16
6§.09¢, 2 hrs. 5,81 15,65
none 2,53 3,27
630%c, 2 % 38,853 28,00
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i{stance of auastenite c@ggggumfmanganele steels
- anets =4

TITLES tressd corrosion cracking res
and alloys in chloride g?lutions
v

Avtomaticheakaya avarka, no. 5, 1966, 7671

SOURCE:
coxr-

TOPIC TAGS: 1lov¥ nickel steel, etainlesa‘steel, chromium gteel, manganase ateecl,
rosion resistance, chloride /En1lg30 steel, 1Kh18NLOT, austenitic steel .

o atress corrosion

g-8 type are prowe t

g high-Ni dlloys (containing
£ intereat tO

on patcial

ainleas atecls of the 1

ABSTRACT: Austenitic st
jons whered

cracking in chloride-containing solut
-»40-45% NL) resist corrosion of this kind. In this connection it was o
ate the corrosion resistance of these alloys ie chloride golutions

£ Ni with Ho. Acccrdinglys the authora inves
237 Ni, which, to anhance their resistance to gense”

i Kh14G30 types containing from 1 to

-'A_ o -“tﬂl* (:01:!09101\. . Wero . J 110yed v‘-th 2. 5"3. 351 Ho, g. 23"00370 T’.' 0. 25

- AL and.0,2360.61BZ*VEtiously}étteaaed.apecigggg.of these stecls wezd teated for

: ] (+154°C) aZt'HSGIW“salution;von,iirggﬂgggergoing
iaenc o£~1Kh18ﬂ10§§uBCenicic"f“

e

e ;s::epp;cq;;ds;on;c:fckgﬁg_1n Botling

'Hésc.cieatuentleloo'crfor lfhk;ccoclingﬁtq air).. Specimet
4 : ST B
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UDCs 621,791
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steel were also 1nvestigéted for purposes of campariéan. Findinga: the stress corro- i
sion cracking of 1Khl8N1OT steel in the Hg(:l6 solution sets in within the firat 246 hr,; . BN

] /| and the same happens for specimens of Kh14G30 steel containlng 8-23% Ni. On the other
& | hand, specimens of Khl4G3( steel containing <8R Wi gake wmore time to corrode; for
specimens containing 3.68% Ni the time to coxrosion‘is 143-169 br, and for specimens

with <2% Ni, more than 400 bhx (rig. 1) . f

V] . ‘ o

i R

Pl

) : \

eracking, hr

8

Time to

2
ul
J

Fig.- 1. Effveéfof Wi on.corrosion teustancé of Fhl4530-type ,aﬁéee:ﬁde c:«un
alloys in boiling 42% solution of chlz )

Thus, the replacement of Ni w{th__Hifurthér, contributes to emhancing the resistance
of austenitic steels to stress corrosicn cracking. Orig. art. hass & figures, 1 table
SUB CODB: 13, 11/ SUDM DATE: none/ ORIG REF: 003/ ’

‘ | Card _2/2 o :
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SINOVIEVA, Z.M., AND VAKTROCHKINA, V.I.

“contect Transformations of Hexene and Cyclohexane Over an Aluminosilicate Catalyst."”
Yestnik Moskovskogo Universitets, no. 11, 1648
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Change in specimen activity

Lo e e,

£ gt sec
Cound that o= - (ar
‘ Lal o EESPER - F i
~degree of clongation of tn

intTease {n tha 1ifucaa-

236,83, tnat

wne diffusion of ionol increases with

?Dspecieen,_and that annealing of specimens cauges 3 e w

furun
ac te e
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USSR/Genercl Problons of Pet {Sllogy - Tumors
tos Jour : Ref Zhur - Biol., No 7, 1958, No 32612
Author Sinov A.V., Dobin M.A., Yushkhovskiy M, A,
&_

Inst Not Given
Title On tho Problen of Leukerdn in Agriculturnl Animels.

Orig Pub : Sb. rebot Leningr. vet. in-t, 1957, v¥p. 16, 4-9

Abstract No&ﬁm&
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TACC W aproozonr T T SOURCE CODE: un/ozaqlmlos3/001/0123/0124

AU'I.‘HOR.V Kat:tushcnko, A. G., YushLin, A, A.

>0RG‘ Department of Comparative Physiology and Pathology, Institute-of- T.xperimental ) i
: Hedicmc,m SSSR; . Leningrad (Otdel. Zsravnitel'noy f:.ziologii 4 patologii Inst n'.uta
- el'sperimental noy meditsiny “AMN . SS ) N R F At :

':.;f TITLE' 'rechnique for investigating the effect of lonized ‘air -and electrlcal fields
= “on animals . e . Y

- M-.J.,_v,m R st e o -

SOURCE: Fiziologicheskiy zhurnal SSSR, V.. 53, no. 1,067, 123—124 . . B
" iorimpd ‘ " Qchamrgutic

. TOPIC TAGS: animal experiment, *{m\ electrio field, eim‘m bio~- .

logic ef.fect, et wuﬁﬂﬂmw Wﬁ.hf A.{ru;“

ABSTRAC‘" A technique is proposed for conducting physiological expcnments on
P animals to study the effect of . 1onized air and electrical fields under controlled -
| physical conditions.. The technique. “émploys the pnnciple ‘of hemispherical shielding
N & chambers in the center of which is a- generator which produces an equipatential field
¢ in the expenmenta}rchambera. 'Ehe.Acomponenos, of the system for studying the. effecr o

of aero-ionization and electnc" ields on’ small animals are shmm in Fig. 1 Orig.

art. has: 1 figure.
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. ' -t 3 Figs Y. Diagram of€a system fm.:
LT " gtudying the effects of aeroioni~
‘ 2!‘ ."zation on small anff_zals 5
Bt T e e g ‘
% li .1 - Wire cages; 2 :—fsteel tops;
s " °3 ~ raised wire platforms; N
o ‘l‘ "4 <litter trays; 5 - Alx2 aero-

“ jonizer; 6 - disc electrode. [261
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Yushkin, G,
: AID P - 1002
Subject :  USSR/Aercnautics
card 1/1  Pub. 58 - 3/16
Author : Yushkin, G.

wa-esws:er-&%»f-’ i
Title . Education of students according to the heroic traditions
of Soviet aviators

. Periodical -: Kryl. rod., 1, 6-7, Ja 1935

" Kbstracht . - ¢ The author Writes aboit the sducation of young members of - i

“the aersclub. He examines the history of his aeroclub for -
examples to follow. Names are mentioned. Photos.

{nstitutions: All-Unicn Voluntary Society for the Promotion of the Army,
Aviation and the Navy (DOSAAF); Aeroclub of Tula

.

Submitted : No date
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AUTHOR: Volkova, L. A.; Yushkin, G. V. (,/ ' 5
ORG: Orenburg Oblast? Sm— ;

Epidemiological Station (Orenburgskaya oblastnaya
-sanitarno~epidemiologisheskaya stantsiya) -

TITIE: _Tularemia‘in Orenburgskaya Oblast, I. _
SOURCE: Zhurnal mikrobiologii, epidemiologii i immunobiologii, no. 5, 1966, 14-17

TOPIC TAGS: tularemia, epidemiology, pathology, rodent, disease incidence

_ABSTRACT: On the basis of a study conducted between 1960 and 1962,

. the authors ooncluded that the boundaries of the natural focus of {
ptularemia in Orenburgskaya Oblast (a floodplain swamp) have tended |
ito expand since the disecase was first roported in this ares in 1928,
In 1960, six cultures of F. tularensis were isolated from Arvicola :
‘terreatris L., Cricetus cricstus L., Apodemus sylvaticus, and Citellius!
imaximum, The number of rodents caught in enzootic and nonenzootio
ireglons was about the same, but the tularemia pathogen was not igce
.lated from any of the rodents caught in the nonenzootic reglons.

'éThe pathologlical changes oharaoteristioc of tularemia were found T
'mainly in the watoxr voles, e.s., enlargement of the lymph nodgs.
of the liver and marked splenomegaly. Orlg. art. has: 2 tables. [(JPRS: 36,932]

SUB CODE: 06 / SUBM DATE: 15Junéh / ORIG REF: 002
Card 1/1 /20, F° 7 UDC: 616.981.455-036.21(470.56)
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. Translation from: Referativnyy zhurnal, Metallurgiya, 1938, Nr 6, p 48 (USSR}

AUTHORS: . Yushkin, N., Novikov, M., Vystavkin, A., Kotyuzhinskiy, G.

..‘-_.". . ‘ /

TITLE: The Shorter Working Day and New Methods of Wage Payment in

g Ferrous Metallurgy (Sokrashchennyy rabochiy den' i novyye
usloviya oplaty truda v chernoy metallurgii)

" PERIODICAL: Sots. trud, 1957, Nr 12, pp 103-118

ABSTRACT: The shorter working day and the new methods of wage pay-
ment at ore mines ‘and at metallurgical and coke-and-chemical

plants should be closely coordinated with available productive
resources, more complete employment of equipment, fuller S
use of working time, olimination of breakdowns and down time, G
introduction of modern working methods and new esquipment, 2
and improvement in wage systems. A discussion is presented ;
of the experience at the Krasnyy Oktyabr' Plant at Stalingrad, &R
of the Nizhniy Tagil Metallurgical Kombinat, of the Moscow "
nHammer and Sickle'' Plant, and of ferrous metallurgy plants
in the Chelyabinsk ecological area. Itis shown that the pay of

' workers under the new rates for the 7-hour working is consid-

Card 1/2 erably more stable and is a major material stimulus to
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The Shorter Working Day (cont.)

improvement in labor productivity. It has been observed at a number of
establishments that increase in productivity and successful fulfillment of
work quotas has been a result of:conversion to the shorter work day and
the new system of payment of labor.

M. M.

;

1. Induatry--USSR 2. Labor--Performance

Card 2/2
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